A case of thrombotic thrombocytopenic purpura in a 50-year-old woman is described. Almost the whole course of the disease, lasting 18 months, was characterized by a bizarre neurological disorder, and the haematological manifestations first appeared at a late stage.
In many organs a vast number of arterioles and capillaries contained plugs of a fibrinoid material, and fibrinoid was subendothelially accumulated in a few of these vessels; but, in addition, mediumsized arteries of the myocardium were also obstructed by this same material. There were also verrucal endocardiosis of the mitral valve and slight thickening of the glomerular basement membranes. The striking diffusion of a pathological substance through damaged cerebral vessel walls into the nervous tissue seems to be a significant contribution to the understanding of the pathogenesis of the vascular pathology of thrombotic thrombocytopenic purpura.
Thrombotic thrombocytopenic purpura is still a rare disease (Frick and Hitzig, 1959) , and the publication of another single case merits attention if new knowledge emerges. We report herewith a case distinguished by a chronic, remittent course lasting 18 months. The histological findings, though altogether typical, presented some peculiarities worthy of note.
The numerous synonyms given to this syndrome indicate some of the prevailing differences of opinion concerning the nature of the underlying pathological process, e.g., platelet thrombosis syndrome (Beigelman, 1951; Symmers and Barrowcliff, 1951) , thrombotic microangiopathy (Symmers, 1956) , thrombocytopenic purpura with vasothrombosis (Engel, Scheinker, and Humphrey, 1947) , disseminated thrombocytic thrombosis (Wyatt and Lee, 1950) , thrombotic acroangiothrombosis (Adams, Cammermeyer, and Fitzgerald, 1948) . Craig and Gitlin (1957) speak of " hyaline thrombi " in thrombotic thrombocytopenic purpura, and Stuart and MacGregorRobertson (1956) refer to it as a " hyperergic microangiopathy." The salient clinical and pathological features are amply recorded in the literature (Adams et al., 1948 ; Gore, 1950; Hauser, Beyer, and Burger, 1951; Ladwig, 1953; Meacham, Orbison, Heinle, Steele, and Schaefer, 1951 ;  O'Brien and Sibley, 1958) . All the cases reported till 1959 had a fatal outcome. The early use of steroids and A.C.T.H. may be beneficial (Burke and Hartmann, 1959) . The main clinical manifestations are fever, haemolytic anaemia, thrombocytopenia, purpura, and involvement of various organs with the relative exclusion of the lungs; the central nervous system and the kidneys are most often involved, but the myocardium (Frick and Hitzig, 1959) , gastrointestinal tract (Hellstrom, Nash, and Fisher, 1959), spleen (Gore, 1950) , lymph nodes (Beigelman, 1951) , and other organs are occasionally also clinically involved. The involvement of the central nervous system, which can appear at an early or late phase, is an almost constant feature. The complicated clinical picture is the sequel of widely disseminated arterioles and capillaries containing " thrombotic " lesions. which are associated with degenerative damage of the vessel walls and aneurysmal dilatation, particularly at the arteriolar-capillary junction (Orbison, 1952 per hour (Westergren), Wassermann reaction negative, urea 48 mg. per 100 ml., haemoglobin 9.7 g. per 100 ml., red blood cells 3,800,000, white blood cells 11,650 with a normal differential, platelets 37,000. The bleeding time was three and a half minutes and coagulation time seven minutes. A red blood cell fragility test gave the following results: haemolysis began at a concentration of 0.48% NaCl and the process was complete at a concentration of 0.25 % NaCl. Urine analysis disclosed up to 30 fresh red blood cells per high-power field and many granulated casts in the deposit. In the days following, the patient's course went rapidly downhill, many cutaneous petechial and ecchymatous haemorrhages appeared all over the body, and blood examination revealed progressive anaemia (haemoglobin 7.6 g. per 100 ml., red blood cells 2,700,000, haematocrit 23%
(reticulocytes 16I/oo per c.mm., platelets 30,000). The patient lapsed into coma and expired 48 hours later.
Necropsy Findings The body was that of a thin, middle-agedlooking woman. There was no jaundice. Many cutaneous and deep subcutaneous petechial and ecchymatous haemorrhages were scattered all over the body.
The left pleural cavity contained a serous effusion of 200 ml. The lungs were emphysematous, congested, and oedematous. There were moderate tracheobronchitis and bronchopneumonic foci in both lower lobes. The heart was of normal size (340 g.) and configuration. Subendocardial petechial haemorrhages were found in the left ventricle. The myocardium of both ventricles was marked by numerous tiny haemorrhages. The anterior wall of the left ventricle contained numerous scars, 1 to 2 mm. in diameter. On the dorsal cusp of the otherwise normal-appearing mitral valve a small group of tiny, soft, and reddish vegetations was situated. The coronary arteries were within normal limits, as were all the great body arteries. group.bmj.com on November 6, 2017 -Published by http://jcp.bmj.com/ Downloaded from tract was intact. The liver weighed 1,530 g., and its lobular pattern was accentuated due to a moderate degree of centrilobular congestion. The spleen was small (80 g.), its parenchyma normal. The pancreas contained small haemorrhages, which were scattered here and there in groups. The kidneys were rather small (combined weight 230 g.), the capsules stripped with ease, the surfaces were irregular, the cortices were pale, the cortico-medullary junction was distinct. Many petechial haemorrhages were scattered throughout the cortices. The pelvices, ureters and urinary bladder were normal. The adrenal glands showed nothing of note. The internal genital organs were atrophic. The brain was anaemic and oedematous. The walls of the larger arteries were delicate and the lumina were patent. Coronal sections disclosed numerous old and recent, variously sized and shaped encephalomalacic foci in both cerebral hemispheres. The majority were located in the cortical and subcortical areas, but some were also found elsewhere, namely, in the white matter of the left frontal, right temporal and left occipital lobes, and on the right side in the internal capsule, putamen, caudate nucleus, corona radiata, and surrounding the posterior cornu of the lateral ventricle. No lesions were present in the cerebellum, pons, and medulla oblongata.
Microscopic Examination
The outstanding histological finding was partial or complete occlusion of an excessive number of arterioles and capillaries by plugs consisting of a smudgy, granular, eosinophilic, periodic-acidSchiff-positive and argyrophilic (Gomori's method) material, in which no fibrin could be demonstrated (henceforth to be referred to as "thrombotic" material). There was no inflammatory infiltrate associated with these lesions. Fig. 1 illustrates, for example, a typical lesion in the brain. The material either lay in the lumen unattached to the vessel wall in the plane of section or it was attached to the wall; sometimes it was covered by a layer of endothelial cells and/or contained endothelial cells or fibroblasts within it, and rarely it was replaced by a loose connective tissue. Some of the vessels were markedly dilated. In relatively few vessels there was a subendothelial accumulation of hyaline, eosinophilic, periodic-acid-Schiff-positive material, at times blurring the structure of the wall. This was either localized to a part of the circumference or encircled it completely. The subendothelial deposit was either in continuity with an intraluminal plug or it occurred independently.
Kidneys.-Many glomeruli were intact, but others showed a slight thickening of the basement membranes of the capillary walls and of the basement membranes of the Bowman's capsules. Many of the vasa afferentia, but only relatively few glomerular capillaries, vasa efferentia and arterioles and capillaries of the interstitial tissue contained " thrombotic " material. Fig. 2 The vegetations on the dorsal cusp of the mitral valve, which was focally hyalinized, consisted of material morphologically and tinctorially indistinguishable from that contained in the blood vessels.
Lungs.-There were intra-alveolar haemorrhages and large accumulations of alveolar phagocytes containing haemosiderin. " Megakaryocyte embolization," as demonstrated in the capillaries of the interalveolar septa by the P.A.S. stain (Sharnoff and Kim, 1958) , was extensive. No vessels containing " thrombotic " material were found.
Pancreas.-Many small foci of acute pancreatic necrosis, associated with arterioles and capillaries containing " thrombotic " lesions, and recent interstitial haemorrhages were scattered throughout the organ. The\capillaries of the Langerhans' islets were heavily involved and here and there an intrainsular haemorrhage was noted.
Liver.-Acute passive congestion, a few "thrombotic" lesions, and haemosiderosis were observed.
Spleen.-There were acute passive congestion, swelling of the littoral cells, a few " thrombotic " lesions, periarteriolar fibrosis and haemosiderosis.
Lymph Nodes.-The lymphatic component was decreased in amount and there were no germinal centres; a few "thrombotic" lesions and a remarkable degree of haemosiderosis existed.
Adrenal Glands.-In the zona glomerulosa there were numerous " thrombotic " lesions; the zona fasciculata, on the other hand, was the site of small interstitial haemorrhages.
Oesophagus, Thyroid Gland, and Skeletal Muscle.-Only very few blood vessels contained "thrombotic " lesions.
Skin.-No " thrombotic" lesions could be demonstrated, though the cutaneous and subcutaneous tissues were sprinkled by extravasated blood cells.
Bone Marrow.-The erythropoiesis was active; the megakaryocytes were increased in number. A few macrophages contained haemosiderin. There were no vessels containing "thrombotic" material.
Brain.-The brain was markedly oedematous, in different areas there were lesions ranging from most recent ischaemic infarction and diffuse or perivascular haemorrhages to older foci of malacia characterized by the appearance of scavenger cells and reactive gliosis. In the oedematous regions and in the meninges there were only a few blood vessels containing " thrombotic" material. On the other hand, in the severely damaged tissue, as well as in the choroid plexus, the " thrombotic " lesions were numerous. It should be emphasized that in the older foci of malacia only few vessels were obstructed by fibroblastic proliferation, whereas most of the involved arterioles and capillaries contained unaltered " thrombotic " material. In multiple sections from oedematous regions, diffusion of a periodic-acid-Schiff-positive material through the vessel walls was found (Fig. 5) . Small blood vessels, the walls of which were slightly thickened due to inhibition by periodic-acidSchiff-positive material, were surrounded bỹ~~~~X 4 twQ   FIG. 4. -Narrowing of the lumen of a medium-sized artery in the heart a signet-ring-shaped fibrous intimal thickening, to which is attac' a" thrombotic" polypous structure. Haematoxylin and eosin. x I confluent, roundish to polygonal masses of a periodic-acid-Schiff-positive substance infiltrating deep into the adjacent nervous tissue. This unusual picture reminded one to a certain extent of the so-called " grape-like bodies " of Buscaino (Jakob, 1927) . Corresponding sections, stained with phosphotungstic-acid-haematoxylin, revealed an almost complete absence of the neuroglia in those places where the periodic-acid-Schiff-positive material was deposited (Fig. 6) .
In the hypophysis, the blood vessels of the anterior lobe appeared normal, whereas many arterioles and capillaries of the posterior lobe contained " thrombotic " lesions.
Comment and Further Investigation Several features of the presented case are apparently atypical and unusual. The patient's illness, masquerading as a neurological disorder, lasted 18 months and the haematological manifestations appeared only terminally. * Histological evidence of involvement of 7 medium-sized arteries in the heart and verrucal endocardiosis (Allen and Sirota, 1944) were found. Middle-sized arteries v containing "thrombotic " lesions were also ) observed by Cooper, Stickney, Pease, and '^, Bennett (1952) , and vegetations on the cusps of the aortic valve were present in one of Beigelman's (1951) Fisher and Creed (1955) (Fisher and Creed, 1955; March, 1954) that the " thrombotic " lesions conform to the reactions of fibrinoid, but, in consistency with our investigations, we believe that fibrin and/or platelets take part in their formation. It was recently proved that fibrinoid is composed principally of fibrin (Gitlin, Craig, and Janeway, 1957) , and Craig and Gitlin (1957) , using fluorescein-labelled antisera, showed that the "thrombotic" material in thrombotic thrombocytopenic purpura is composed of fibrin or an insoluble derivative of fibrinogen.
In the literature available to us we did not encounter the description of diffusion of periodicacid-Schiff-positive material into the nervous tissue. With regard to the divergence of views in the literature (Jakob, 1927) concerning structures of such a kind, it is our opinion that the observation does not reflect an artifact, but rather that the same material, which was present as plugs in the lumina of the blood vessels and as a
